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Section 4  

Risk Assessment Requirements  

Identifying Hazards--- Requirement §201.6(c)(2)(i): 

[The risk assessment shall include a] description of the type é of all natural hazards that can affect 
the jurisdiction. 

¶ Does the new or updated plan include a description of the types of all natural hazards that affect the 
jurisdiction? 

Profiling Hazards---Requirement §201.6(c)(2)(i): 

[The risk assessment shall include a] description of the é location and extent of all natural hazards 
that can affect the jurisdiction.  The plan shall include information on previous occurrences of 
hazard events and on the probability of future hazard events. 

¶ Does the risk assessment identify (i.e., geographic area affected) of each hazard being addressed in the new or 
updated plan? 

¶ Does the risk assessment identify the extent (i.e., magnitude or severity) of each hazard addressed in the new or 
updated plan? 

¶ Does the plan provide information on previous occurrences of each hazard addressed in the new or updated 
plan? 

¶ Does the plan include the probability of future events (i.e., chance of occurrence) for each hazard addressed in 
the new or updated plan?  

Assessing Vulnerability:  Overview---Requirement §201.6(c)(2) (ii):  

[The risk assessment shall include a] description of the jurisdictionôs vulnerability to the hazards 
described in paragraph (c)(2)(i) of this section.  This description shall include an overall summary of 
each hazard and its impact on the community.  

¶ Does the new or updated plan include an overall summary description of the jurisdictionôs vulnerability to each 
hazard? 

¶ Does the new or updated plan address the impacts of each hazard on the jurisdiction? 

Assessing Vulnerability:  Addressing Repetitive Loss Properties---Requirement §201.6(c)(2) (ii):  

[The risk assessment] must also address the National Flood Insurance Program (NFIP) insured 
structures that have been repetitively damaged by floods. 

¶ Does the new or updated plan describe vulnerability in terms of the types and numbers of repetitive loss properties 
located in the identified hazard areas? 

Assessing Vulnerability:  Identifying Structures---Requirement §201.6(c)(2) (ii)(A):  

The plan should describe vulnerability in terms of the types and numbers of existing and future 
buildings, infrastructure, and critical facilities located in the identified hazard areasé 

 

 

¶ Does the new or updated plan describe vulnerability in terms of the types and numbers of existing buildings, 
infrastructure, and critical facilities located in the identified hazard areas? 

¶ Does the new or updated plan describe vulnerability in terms of the types and numbers of future buildings, 
infrastructure, and critical facilities located in the identified hazard areas? 

 

Assessing Vulnerability:  Estimating Potential Losses---Requirement §201.6(c)(2) (ii)(B):  

[The plan should describe vulnerability in terms of an] estimate of the potential dollar losses to 
vulnerable structures identified in paragraph (c)(2)(ii)(A) of this section and a description of the 
methodology used to prepare the estimateé 

¶ Does the new or updated plan estimate potential dollar losses for vulnerable structures? 

¶ Does the new or updated plan describe the methodology used to prepare the estimate? 
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Assessing Vulnerability: Analyzing Development Trends---Requirement §201.6(c)(2) (ii)(c):  

[The plan should describe vulnerability in terms of] providing a general description of land uses and 
development trends within the community so that mitigation options can be considered in future land 
use decisions. 

¶ Does the new or updated plan describe land uses and development trends? 
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RISK  

Various methodologies are available to facilitate risk assessment. A common approach based on 

an understanding of existing methodologies is needed to enable the setting of mitigation 

priorities across infrastructure sectors, both within and among jurisdictions. The first element of 

this approach was to establish a common definition and process for analysis of the basic factors 

of risk. In the context of homeland security, the Region 5 Planning Team developed a framework 

that assesses risk as a function of threat, vulnerability, and consequence. 

 

¶ Threat: The likelihood or probability that a jurisdictionôs assets, infrastructure, 

citizens or environment will suffer from a particular hazard. 

¶ Vulnerabil ity: The susceptibility of a jurisdiction, its assets, infrastructure, citizens or 

environment to damage, destruction, or incapacitation from a particular hazard. The 

likelihood is primarily dependent upon the location and extent of the hazard in relation 

to the infrastructure and/or jurisdiction. 

¶ Consequence: The negative effects on public health and safety, the economy, public 

confidence in institutions, and the functioning of government, both direct and indirect, 

that can be expected if infrastructure is damaged, destroyed or disrupted by the impact 

of an individual hazard. The extent of these consequences depends on the level of 

mitigation that has taken place to decrease the threat, reduce the vulnerability, or 

negate the consequences. 

 

 
 

For the purposes of this plan the Risk Assessment portrays the threats of natural hazards, the 

vulnerabilities of a jurisdiction to those hazards, and the consequences of those hazards on the 

individual communities or jurisdictions. Thus the components of the Risk Assessment are: 

hazard/threat identificati on, vulnerability analysis, and consequence analysis. 

 

Not only does DMA 2000 require a risk assessment, but Chapter 118-30 Washington 

Administrative Code requires that emergency management plans be based on a written 

assessment and listing of the hazards to which the political subdivisions are vulnerable. In 

addition, state law requires each political subdivision to be part of an emergency management 

organization, and to have an emergency management plan. Over twenty years ago Pierce County 

Department of Emergency Management (PCDEM) began identifying the Countyôs natural 

hazards to assist with its emergency planning. Eventually information on these hazards was 

 

Threat 
 

Vulnerability 
 

Consequence 

 

RISK 
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compiled in its Hazard Identification and Vulnerability Analysis (HIVA)  and then in 2009 the 

Hazard Identification and Risk Assessment (HIRA). This document, revised from time to time, 

has been used as the basis for emergency response and operations planning for the County. 

Because Pierce County is congruent with Region 5, the Pierce County HIRA provided a broad 

scope for looking at the hazards that affect the Regionôs jurisdictions. Since most jurisdictions 

within Region 5 rely on the County for coordination in emergencies or disasters, the Countyôs 

HIRA also forms the basis for much of their emergency planning.  

Hazard Sub-Sections  

The Risk Assessment portrays the risks and vulnerabilities and is divided by natural hazard type. 

In alphabetical order, separated by Geological (G), Meteorological (M), and Technological (T) 

Hazards, the Region 5 Hazard Mitigation Plan addresses the following hazards:  

Geological  

¶ Avalanche Hazard (Sub-Section 4G.1), 

¶ Earthquake Hazard (Sub-Section 4G.2), 

¶ Landslide Hazard (Sub-Section 4G.3, 

¶ Tsunami Hazard (Sub-Section 4G.4), 

¶ Volcanic Hazard (Sub-Section 4G.5), 

Meteorological  

¶ Climate Change Hazard (Sub-Section 4M.1), 

¶ Drought Hazard (Sub-Section 4M.2), 

¶ Flood Hazard (Sub-Section 4M.3), 

¶ Severe Weather Hazard (Sub-Section 4M.4), and 

¶ Wil dland/Urban Interface (WUI) Fire Hazard (Sub-Section 4M.5). 

Technological  

¶ Abandoned Mines (Sub-Section 4T.1), 

¶ Active Threat / Attack Tactics (Sub-Section 4T.2), 

¶ Civil Disturbance (Sub-Section 4T.3), 

¶ Cyber-Attack (Sub-Section 4T.4), 

¶ Dam Failure (Sub-Section 4T.5), 

¶ Energy Emergency (Sub-Section 4T.6, 

¶ Epidemic/Pandemic (Sub-Section 4T.7,  

¶ Hazardous Materials (Sub-Section 4T.8), 

¶ Pipeline (Sub-Section 4T.9), 

¶ Terrorism (Sub-Section 4T.10), 

¶ Transportation Accidents (Sub-Section 4T.11). 

Each hazard is discussed through an Identification Description (which includes the definition and 

types), a Profile (which includes the location and extent of the hazard, occurrences and the 

impacts), and includes a Resource Directory. Using this analysis, the Plan then describes each 

jurisdictionôs vulnerability to each hazard. The specific vulnerabilities of each of the 
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jurisdictionôs specific infrastructure are discussed in the Risk Assessment (Section 4) and 

Infrastructure Section (Section 6) of each individual jurisdiction plan. 

The following tables, charts and maps summarize the risk assessment processes: 

¶ Table 4-1a WA Region 5 Hazard Identifi cation Summary ï Geological 

¶ Table 4-1b WA Region 5 Hazard Identification  Summary ï Meteorological 

¶ Table 4-1c WA Region 5 Hazard Identification Summary ï Technological 

¶ Map 4-1a Scenario ShakeMap 7.1M Tacoma Fault 

¶ Map 4-1b Scenario ShakeMap 7.2M SeaTac Fault 

¶ Map 4-1c Scenario ShakeMap 7.2M Nisqually Fault 
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Table 4-1a Region 5 Hazard Identification Summary - Geological 

HAZARD  DECLARATION # 

DATE/PLACE  

PROBABILITY/ 

RECURRENCE 
MAPS, FIGURES AND TABLES 

G
eo

lo
g

ic
a

l 

AVALANCH E Not Applicable Yearly in the mountainous areas of the County 
including Mt. Rainier National Park and the 

Cascades. 

Slab Avalanche 
Areas Vulnerable to Avalanche 

Pierce County Avalanches of Record 

EARTHQUAKE  N/A--7/22/2001 Nisqually Delta 

N/A--6/10/2001 Satsop 
DR-1361-WA--2/2001 Nisqually 

N/A--7/2/1999 Satsop 

DR-196-WA--4/29/1965 Maury Island, 
South Puget Sound 

N/A--4/13/1949 South Puget Sound 

N/A--2/14/1946 Maury Island 

40 years or less occurrence 

Historical recordðabout every 23 years for 
intraplate earthquakes. 

Types of Earthquakes 

Major Faults in the Puget Sound Basin 
Seattle and Tacoma Fault Segments 

Pierce County Seismic Hazard 

Major Pacific Northwest Earthquakes 
Notable Earthquakes Felt in Pierce County 

Salmon Beach, Tacoma Washington following Feb 2001 Earthquake 

Liquefaction Niigata Japan-1964 
Lateral Spreading ï March 2001 

LANDSLIDE  DR-1671-WA--2006 

DR-1361-WA--2001 
DR-1159-WA--12/96-2/1997 

DR-852-WA--1/1990 

DR-545-WA--12/1977 
State proclamations: 

20-02 ï 01/20/2020 

17-08 ï 05/18/2017 SR 410 

Slides with minor impact (damage to five or less 

developed properties or $1,000,000 or less damage) 

10 years or less. 

Slides with significant impact (damage to six or 

more developed properties or $1,000,000 or greater 
damage) 100 years or less. 

Northeast Tacoma Landslide January 2007 

Pierce County Landslide Deposits, Scarps and Flanks, and Susceptibility 
Landslide Facts for Pierce County ï Shallow Landslide Susceptibility  

Pierce County Deep Landslide Hazard Area 

Pierce County Shallow Landslide Hazard Area 
Pierce County Slope Stability Areas 

Pierce County Comparison of Landslide Susceptible Areas 

Notable Landslides in Pierce County 
Ski Park Road ï Landslide January 2003 

SR-165 Bridge Along Carbon River ï Landslide February 1996 
Aldercrest Drive ï Landslide 

TSUNAM I  N/A--A.D. 900 Seattle Fault EQ Sourced 

Tsunami 

N/A--1894 Puyallup River Delta  

N/A--1949 Tacoma Narrows  

Due to the limited historic record, until further 

research can provide a better estimate a recurrence 

rate of plus or minus 100-200 years will be used. 

Hawaii 1957 ï Residents Explore Ocean Floor Before Tsunami 

Hawaii 1949 ï Wave Overtakes a Seawall 

Tsunamis in Washington State 

Tsunami Inundation and Current Based on Earthquake Scenario 

Notable Tsunamis in Pierce County 

Salmon Beach, Pierce County 1949 ï Tsunamigenic Subaerial Landslide 
Salmon Beach, Pierce County 1949 ï Tsunamigenic Subaerial Landslide 

Damage in Tacoma from 1894 Tsunami 

VOLCA NIC DR-623-WA--5/1980 The recurrence rate for either a major lahar (Case I 
or Case II) or a major tephra eruption is 500 to 1000 

years. The recurrence rate for either a major lahar 

(Case I or Case II) or a major tephra eruption is 500 
to 1000 years. 

Volcano Hazards 
Tephra Types and Sizes 

Lahars, Lava Flows and Pyroclastic Hazards of Mt. Rainier 

Estimated Lahar Travel Times for Lahars 107 to 108 Cubic Meters in 
Volume 

Pierce County Eruptive Events and Lahars 
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Table 4-1b Region 5 Hazard Identification Summary - Meteorological 

HAZARD  DECLARA TION # 

DATE/PLACE  

PROBABILIT Y/ 

RECURRENCE 
MAPS, FIGURES AND TABLE S 

M
e

te
o

ro
lo

g
ic

a
l 

CLI MATE CHANG E Not Applicable Not Applicable IPCC Models on Global Temperature Change: 1900 to 2100 
Recent and Projected Temperatures for the Pacific Northwest 

Puget Sound Projected Warming 

Puget Sound Projected Precipitation Change 
Projected Decline in Snowpack 

Projected Sea Level Risk ï Tacoma 

Sea Level Rise Inundation Area in 2100 Tacoma Tideflats 
Climate Impacts and Natural Hazards 

Comparison of the South Cascade Glacier: 1928 to 2003 

Lower Nisqually Glacier Retreat: 1912 to 2001 

DROUGHT Many dry seasons but no declarations 
State proclamations: 

18-05--7/31/2018 

50 years or less occurrence Sequence of Drought Impacts 
Palmer Drought Severity Index 

Pierce County Watersheds 

%Area of Basin in Drought Conditions Since 1895 
%Time in Severe to Extreme Drought: 1895-2004 

%Time in Severe to Extreme Drought: 1985-1995 

Notable Droughts Affecting Pierce County 
Columbia River Basin 

USDA Climate Zones ï Washington State 

FLOOD  DR-WA 1817--01/2009 
DR-1734-WA--12/2007 

DR-1671-WA--11/2006 

DR-1499-WA--10/2003 
DR-1159-WA--12/96-2/97 

DR-1100-WA--1-2/1996 

DR-1079-WA--11-12/1995 
DR-896-WA--12/1990 

DR-883-WA--11/1990 

DR-852-WA--1/1990 
DR-784-WA--11/1986 

DR-545-WA--12/1977 

DR-492-WA--12/1975 
DR-328-WA--2/1972 

DR-185-WA--12/1964 

5 years or less occurrence 

Best available science--the frequency of the 

repetitive loss claims indicates there is 

approximately a 33 percent chance of flooding 
occurring each year. 

Lower Puyallup River 
Historical Flooding in Lower Puyallup River 

Levees and Revetments in the Lower Puyallup River 

Summary of Damages to Lower Puyallup River Facilities 
Middle Puyallup River 

Historical Flooding in Middle Puyallup River 

Levees and Revetments in the Middle Puyallup River 
Summary of Damages to Lower Middle River Facilities 

Upper Puyallup River 

Historical Flooding in Upper Puyallup River 
Levees and Revetments in the Upper Puyallup River 

Summary of Damages to Upper Puyallup River Facilities 

Lower White River 
Historical Flooding in Lower White River 

Levees and Revetments in the Lower White River 

Summary of Damages to Lower White River Facilities 
Upper White River 

Historical Flooding in Upper White River 

Levees and Revetments in the Upper White River 
Summary of Damages to Upper White River Faciliti es 

Greenwater River 

Historical Flooding in Greenwater River 
Carbon River 

Historical Flooding in Carbon River 

South Prairie Creek 
Historical Flooding in South Prairie Creek 

Middle Nisqually River 
Historical Flooding in Middle Nisqually River 

Upper Nisqually River 

Historical Flooding in Upper Nisqually River 
Levees and Revetments in the Upper Nisqually River 
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Summary of Damages to Upper Nisqually River Facilities 
Mashel River 

Historical Flooding in Mashel River 

Nov 2006 Flooding River Park Estates ï Along Puyallup River 

M
e

te
o

ro
lo

g
ic

a
l SEVERE WEATHER  DR-4056-WA ï 01/2012 

DR-1825- WA ï 12/2008 ï 01/2009 

DR-1682-WA--12/2006 

DR-1159-WA--12/96-2/1997 
DR-1152-WA--11/19/1996 

DR-981-WA--1/1993 Inauguration Day 

Storm 
DR-137-WA--10/1962 Columbus Day 

Storm 

State proclamations: 
19-06--02/15/2019 (Dec. 2018 Winter 

Storm) 

19-05--02/14/2019 Winter Storm Maya 

17-08--5/18/2017 Severe rain 

17-03--3/14/2017 

17-02--1/19/2017 Winter Storm 
15-18--12/24/2015 Windstorms and 

Flooding 

The recurrence rate for all types of severe storms 
is 5 years or less. 

Fujita Tornado Damage Scale 
Windstorm Tracks 

Pierce County Severe Weather Wind Hazard ï South Wind Event 

Pierce County Severe Weather Wind Hazard ï Enumclaw East Wind Event 
Notable Severe Weather in Pierce County 

Snowstorm January 2004 Downtown Tacoma 

Satellite Image ï Hanukkah Eve Windstorm 
Before/After Tornado Damage Greensburg KS May 2007 

County Road December 2006 Windstorm 

Tacoma Narrows Bridge ï November 1940 Windstorm 

WUI FIRE  EM-3372-WA Aug-Sept. 2015 
State proclamations: 

17-12--9/2/2017 Norse Peak Fire 

15-11--6/26/2015 

Based on information from WA DNR the 
probability of recurrence for WUI fir e hazard to 

Pierce County is 5 years or less. 

Washington State Fire Hazard Map 
Pierce County Forest Canopy 

Industrial Fire Precaution Level Shutdown Zones 

Carbon Copy Fire August 2006 
Washington State DNR Wildland Fire Statistics: 1973-2007 

DNR Wildland Response South Puget Sound Region: 2002-2007 

Pierce County DNR Fires 
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Table 4-1c Region 5 Hazard Mitigation Identif ication Summary ï Technological 
T

e
c
h

n
o

lo
g

ic
a

l 

HAZARD  

FEMA 

DECLARATION # 

DATE/PLACE  

PROBABILITY/RECURRE NCE MAPS, FIGURES AND TABLE S 

ABANDONED MINES Not Applicable Based on information from WA DNR. The Pierce County 

Sheriffôs Department reports that they have had very few 
incidents of citizens entering the abandoned mines in east 

Pierce Co. 

Isolated issues of minor subsidence have occurred, typically 
following flood events i.e. 2009/2010. 

Pierce County ï Mine Hazard Areas Map Based on WA DNR 

Information  
Schasse, Koler, Eberle, and Christie, The Washington State Coal Mine 

Map Collection: A Catalog, Index, and Userôs Guide, Open File Report 

94-7, June 1984 
Pierce County 2014 HIRA 

CIVIL  DISTURBANCE 

 

Not Applicable In the past 150 + years there have been eleven major 

incidents giving a recurrence rate of every seven years. 

Pierce County Civil Disturbance High Probability Locations Map 

Pierce County Civil Disturbance High Probability Locations Zoomed in 

Map 

DAM FAIL URE Not Applicable No occurrences in Pierce County 

50+ years recurrence for WA State 

Reasons for Dam Failures Nationally 

PC Dams that Pose a High or Significant Risk to the Public 
Pierce County High and Significant Risk Dams 

Dam Failures in WA State 

Mud Mt. Dam Intake 

ENERGY EMERGENCY 

 

Not Applicable Power outages are the most frequent energy incident, via 
natural hazards (storms, ice) Recurrence rate ï every five 

years (storms) 

Recurrence rate ï 50+ years (major)  

Tacoma Power Outage 1929, USS Lexington provides power 

EPIDEMIC  / PANDEMIC  

 

EM-3507-WA 03/12/2020 Epidemic: 

¶ 1976-2014 Ebola outbreaks 

¶ Flu occurs annually 

Pandemics: 

¶ 2009-2010 ñSwine Fluò recurrence rate ï 20 years 

Individuals hoping to avoid contacting disease 

 

HAZARDOUS 

MA TERI ALS 

 

Not Applicable ¶ Dalco Passage oil spill of October 13, 2004 

¶ Chlorine Spill  Port of Tacoma February 12, 2007 

Large incidents five-year recurrence 

Small incidents one-week recurrence 

List of constituents or ingredients found in Bakken crude oil 

Environmental Protection Agencyôs Identified Top Five Facilities 

Exxon Valdez Oil Spill , 1989 
Pierce County Spill data from May 2018 to May 2019 

Dalco Passage oil spill (October 13, 2004) 

PIPELIN E  

FAILURE  

 

Not Applicable ¶ Northwest Pipeline Corporation natural gas incident May 

1st, 2003, in Sumner 

10 years recurrence 

Cities and Towns with interstate pipelines within, or within 1 mile of city 
limits 

Olympic Pipeline Rupture 06/10/99 

Pierce County Pipelines 
Whatcom Falls Park, 2003 

TERRORISM 

ACTIVE THREAT  

CYBER ATTACK  

Not Applicable Minor incident ïrecurrence 1-year 

Major Incident ï recurrence 10 years 

250 Active Shooter Incidents in the U.S. from 2000-2017: Incidents per 

year 

250 Active Shooter Incidents in the U.S. from 2000-2017: Casualty 
Breakdown per year 

250 Active Shooter Incidents in the U.S. from 2000-2017: Location 
Categories 

Occurrences in the Puget Sound 

TRANSPORTATI ON 

ACCIDENT  

Not Applicable 

State proclamations: 
17-13--12/18/2017Amtrak 

derailment 

15-05--4/16/2015 SR 410 Bridge 
15-04--3/11/15 Damage to I-5 

Overpass 

Minor incidents ï recurrence daily 

Major incidents - recurrence 10 years 

Airports in Pierce County 

Ferry Services in Pierce County 
Transportation Accidents/Catastrophic Failures in Pierce County 
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Hazus-MH 

Hazus Estima ted Loss Information  

Loss estimates provided into Risk Summary Report were developed using the FEMA risk 

assessment modeling tool, Hazus-MH, Earthquake Model in conjunction with ArcGIS.  Hazus 

estimates losses by combining information about the built environment with information about 

the location and magnitude of the hazard.  The risk summary report primarily uses specific risk 

analysis methods which are summarized below: 

Scenario Loss Estimates:  The Pierce County risk assessments utilized ShakeMaps produced 

by the U.S. Geological Survey and scientists for three scenario earthquakes.  The scenario 

ShakeMaps used for this analysis have estimated intensities and ground motions for events on 

faults that have ruptured in the past or have a likelihood of rupturing in the future.  The purpose 

is for understanding the potential consequences of future large earthquakes.  These earthquake 

scenarios are not predictions of future earthquakes.  With this knowledge and the ShakeMap tool 

the information then is combined with detailed information on the built environment such as 

building type, age, and seismic upgrades which has been input into Hazus and estimate potential 

losses for each scenario. 

The risk assessment contains Hazus estimated combined losses for the following: 

¶ Residential Asset Loss - These include direct building loses (estimated costs to repair or 

replace the damage caused to the building) for all classes of residential structured 

including single family, multifamily, manufactured housing, group housing, and nursing 

homes.  This value also includes content losses. 

¶ Commercial Asset Loss ï These include direct building losses for all classes of 

commercial buildings including retail, wholesale, repair, professional services, banks, 

hospitals, entertainment, and parking facilities.  This value also includes content and 

inventory losses. 

¶ OtherAsset Loss ï This includes losses for facilities generically categorized as 

industrial, agricultural, religious, government, etc.  This value also includes content and 

inventory losses. 

Scenario modeled maps were developed for Pierce County based on a combined direct building  

loss of residential, commercial and other asset losses.  These maps and others are located in 

Appendix D of the jurisdicitonal plans with the exception of the hospitals which are located in 

Appendix E. 

In addition, the Hazus-MH Earthquake Model looks at the percent of confidence level that 

essential facilities will be functional on Day 1, Day 3, Day 7, Day 14, Day 30 and Day 90 of the 

earthquake event.  Essential facilities includes; hospitals, schools, fire departments and police 

stations.  The Planning Team chose Day 1 and Day 7 to model with a 90% confidence level that 

the facility will be operational following each of the scenario earthquake events.  Maps were then 
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created from the analysis out put for each of the earthquake scenarios based on the functionality 

for each of the essential facilities for Pierce County.  These maps are included in Appendix D for 

all the jurisdictions except the Hospital Group which is located in Appendix E.  The Planning 

team decided to combine all essential facilities together and scale the information down to a 

jurisdictional level for the City and Town group and develop maps for each of the earthquake 

scenarios.  These additional maps are also located in Appendix D. 

Scenario Sh akeM aps  

An earthquake of similar magnitude to the earthquake scenario ShakeMaps struck the southern 

Puget Sound area about 1,100 years ago and scientists believe similar earthquakes are inevetiable 

to strike the region again.  With a population density centered within the Puget Sound area 

hundreds of thousand peoples lives are at risk for ground shaking, landslides, liquefaction, and 

tsunamis from earthquakes of this magnitude.  Modeled scenario shakemaps are produced for the 

purpose of emergency planners and community members to plan and become more reslient to 

future earthquake events. 

Three modeled scenario ShakeMaps were chosen to incorporate into Hazus-MH, to further 

develop Pierce Countyôs earthquake risk assessment.  The Tacoma Fault with a magnitude of 

7.1, Nisqually Fault with a magnitude of 7.2 and the SeaTac Fault also with a magnitude of 7.2.  

Because both the Nisqually Fault and SeaTac Fault will significantly affect Pierce County they 

were included within the mitigation plan .  The ground motions derived for these shakemaps 

were generated using computer models with inputs from geological and geophysical 

observations specific to the region and the fault zone. 
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Map 4-1 ShakeMap M7.1 Tacoma Fault Zone 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Tacoma Fault scenario hypothetically models the ground motion amplitudes of a rupture 

along the Tacoma Fault plane that extends from the surface to 9 miles (15 km) deep and is 35 

miles (56 km) in length, from Belfair through Vashon Island extending near Federal Way.  With 

this surface breaking earthquake scenario extensive damage is predicted which would be 

followed by many potential damaging aftershocks. 
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Map 4-2 ShakeMap  M7.2 SeaTac Fault Zone 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The SeaTac Fault scenario hypothetically models the ground motion amplitudes of a rupture 

along the SeaTac Fault with a depth of 52 0km (83 miles). 
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Map 4-3 ShakeMap M7.2 Nisqually Fault  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Nisqually Fault scenario hypothetically models the ground motion amplitudes of a rupture 

along the Nisqually Fault with a depth of 52 0km (83 miles). 
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Geolo gical   
Avalanche 4.1G  

Identification Description 

Definition 

An avalanche is a mass of loosened snow or ice that suddenly, and usually swift ly, slides down a 

mountain, growing by collecting additional material as it descends. Avalanches can occur 

whenever snow falls on slopes steeper than approximately 20 to 30 degrees. In Washington State 

avalanches exist solely in mountainous areas. 

Types 

There are two basic types of avalanches, loose-snow avalanches and slab avalanches. Although 

the most dangerous avalanche is the slab avalanche, loose-snow slides can and do produce injury 

and death. 

Loose-Snow Avalanche 

Loose-snow avalanches occur when grains of snow on a slope greater than a critical angle of 

repose cannot hold onto a slope and begin sliding downhill picking up more snow and fanning 

out in an inverted V. The source of the slide could be set off by a piece of falling rock or ice or 

any sort of disruption at the point of origin. 

A small loose-snow avalanche is frequently called a sluff. The largest and most destructive 

loose-snow avalanches are the large powder avalanches. The United States Department of 

Agriculture, Avalanche Handbook explains the process that creates loose-snow avalanches: 

(1) The layer is disturbed by any of several natural or artificial processes: overloading, 

from the added weight of newly fallen snow or a skier; vibration, from an earth 

tremor or explosive force; or, most important, internal changes such as the warming 

of the layer to a state of drastic loss of cohesion. 

(2) A small piece of the layer slips out; the piece can be as small as a single grain but is 

typically the size of a small snowball. 

(3) The loose piece either comes to rest at a new angle of repose or imparts enough 

energy to the snow in its track to cause an avalanche.1 

Characteristics 

These avalanches may be either wet or dry. Since they are triggered at the surface it is largely 

dependent on the current weather. Cold weather not allowing melting close to the surface will 

result in dry loose-snow avalanches, while warm weather especially with intense sunshine will 

tend to melt the bonds between snow crystals within the upper layers of snow and create a wet 

avalanche. 
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Figure 4.1-1 Slab Avalanche 

A small slide composed of windblown snow cascading down a slope, but seldom accumulating 

much new snow as it goes, is often referred to as a spindrift avalanche. Spindrift avalanches are 

always dry. 

Slab Avalanche 

Slab avalanches occur when a cohesive mass of snow breaks away from the slope all at once. 

There is a fracture line entirely surrounding the mass of snow that forms almost instantaneously. 

Based on their different characteristics, slab avalanches can be divided into two main categories: 

soft slab and hard slab avalanches. In addition, these avalanches can be sub-characterized by the 

type of contact they have with the underlying layers, the amount of water content in the snow 

and the triggering method. In this case they can be distinguished as dry or wet slab avalanches. 

Slab avalanches occur when the 

stresses on a slab overcome the 

internal strength of the slab and its 

attachment to the underlying snow or 

ground. A decrease in strength may 

be produced through warming, 

melting snow, rain, the 

metamorphosis of snow crystals in a 

layer, an increase in stress produced 

by the weight of additional snowfall, 

or a break in the bonds holding the 

slope together, see Figure 4.1-1. 

These avalanches can be triggered 

spontaneously by natural triggers or 

by a skier or a snowmobiler. 

Soft Slab 

Soft slab avalanches are 

characterized by a lack of internal 

cohesion as they descend the slope. 

While the initial slab structure of a 

sequence of blocks is apparent when 

the slide begins the individual blocks 

rapidly break up into individual 

particles and the resulting mass may 

tend to resemble the consistency of a 

loose-snow avalanche. 

Hard Slab 

In contrast to soft slab avalanches, hard slab avalanches will continue to have a degree of 

cohesiveness throughout the descent. Sections will maintain themselves as independent blocks 
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within the mass of moving snow. These could be small along the lines of a couple of feet up to 

some that may be several meters across. 

Characteristics 

Like loose snow avalanches the differing characteristics of slab avalanches have to do with the 

amount of free water content within the slab. However, there are distinct differences. 

Dry slab avalanches tend to happen when there is a breakdown between bonds that are holding 

the layers of snow together. This can happen when extra weight is added to a slope, such as 

additional heavy snowfall. Skiers, snowmobilers, or a falling cornice can trigger this type of 

avalanche. The internal lack of cohesion in the snowpack may have a number of causes. These 

include the deposition of a layer of hoarfrost, or graupel, or the development of a layer of 

crystals that have metamorphosed into a layer with very weak bonds between the individual 

crystals. These layers may be so weak that they partially collapse creating a space in the 

snowpack between the different layers. 

Wet slab avalanches occur when water percolating through the top slab finds a layer of 

discontinuity where it can flow along, weakening or dissolving the bond between the layers, 

decreasing the ability of the lower layer to hold on to the upper layer or slab. This layer of 

discontinuity can be between actual snow layers or even between the snowpack and the 

underlying ground surface. This water moving through the snowpack increases the density of the 

snow, breaks the bonds holding the snow crystals together, and lubricates the intersection 

between the layers. Combined, these factors increase the chances of an avalanche. This type of 

avalanche is most prevalent in the spring when extra sun on the snowpack allows free water to 

percolate throughout the snowpack. 

Profile  

Location and Extent 

Avalanches directly affect only mountainous areas of Pierce County. Areas in Pierce County that 

have potential for avalanches include Mount Rainier National Park, Crystal Mountain and other 

slopes of the Cascade Mountain Range. Avalanche season begins in November and runs through 

early summer for all mountain areas of the state; in high alpine areas of the Cascade Range, the 

season is year-round. In Pierce County, this is limited to Mount Rainier. The low elevation of the 

majority of the countyôs mountainous terrain combined with dense forestation precludes a high 

probability of avalanches in most areas. 

Areas where avalanches are most likely to occur are: 

¶ Recreation areas in the Cascade Mountains, 

¶ Slopes of Mount Rainier, 

¶ Chinook Pass, SR 410 (closed to traffic in winter), and 

¶ Cayuse Pass, SR 123 (closed to traffic in winter). 
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While not the case historically, most avalanche victims today are participating in recreational 

activities in the backcountry where there is no avalanche control. The primary cause of these 

avalanches is the weight of the victim or someone in the victimôs party on the slab of snow. Only 

one-tenth of one percent of avalanche fatalities occur on open runs at ski areas or on highways2. 

Based on the location of key transportation routes and recreational areas threatened by 

avalanche, the Washington State Hazard Mitigation Plan identifies Pierce County as one of the 

counties in the state with areas at risk from avalanches; see Map 4.1-1 Areas Vulnerable to 

Avalanche. However, it should be pointed out that the only jurisdictions with infrastructure 

directly affected by avalanches in Pierce County are the County, Washington State, Puyallup 

Tribe and the US Government. None of the others have any infrastructure or resident population 

located within the current avalanche hazard areas. 

 Map 4.1-1 Areas Vulnerable to Avalanche 

 

A number of weather and terrain factors determine avalanche danger: 

Weather 

¶ Storms ï A vast majority of all snow avalanches occur during or shortly after storm periods.3 

¶ Wind ï Wind is a re-distributor of snow, creating some areas with a thin snow pack and 

others with a deep snow pack. Snow is picked up from windward slopes and redeposited on 
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leeward slopes. Snow is carried from areas with strong wind to areas of little wind by three 

methods; rolling, saltation, or turbulent suspension. Rolling them along the ground, picking 

them up and bouncing them along (saltation) or picking them up and carrying them along in 

turbulent suspension tends to break down or pulverize the individual crystals into smaller 

particles. When this happens, the deposition creates a much denser mass that tends to solidify 

quickly into a slab. 

¶ Rate of snowfall ï Snow falling at a rate of one inch or more per hour rapidly increases 

avalanche danger. 

¶ Temperature ï Storms starting with low temperatures and dry snow, followed by rising 

temperatures and wetter snow, are more likely to cause avalanches than storms that start 

warm and then cool with snowfall. 

¶ Wet snow ï Rainstorms or spring weather with warm, moist winds and cloudy nights can 

warm the snow cover resulting in wet snow avalanches. Wet snow avalanches are more 

likely on sun-exposed terrain (south-facing slopes) and under exposed rocks or cliffs. 

Terrain 

¶ Ground cover ï Large rocks, trees and heavy shrubs help anchor snow. 

¶ Slope profile ï Dangerous slab avalanches are more likely to occur on convex slopes; 

however they can occur on concave slopes. 

¶ Slope aspect ï Leeward slopes are dangerous because windblown snow adds depth and 

creates dense slabs. In the Cascades, these tend to be the north and east facing slopes. Due to 

the large amount of solar radiation increasing the percentage of free water in the snowpack, 

south facing slopes become more dangerous in the springtime. 

¶ Slope steepness ï Snow avalanches are most common on slopes of 30 to 45 degrees. 

Occurrences 

Avalanches occur frequently in the backcountry of the Cascade Range, often without any impact 

to people, transportation routes, other infrastructure or development. Some slopes are prone to 

avalanche every year there is a significant snowfall. Others only do so when there is an unusual 

amount of snow combined with other weather variables and a trigger of some sort, like a skier 

crossing the slope. Crystal Mountain Ski Resort will also purposely trigger avalanches on the 

slopes controlled by the resort before the snow load gets large enough and unstable enough to 

threaten skiers or others spending time in the mountains. 

Mount Rainier is the primary location for avalanches in Pierce County. Since record keeping 

began in 1887, avalanches in Mount Rainier National Park have claimed approximately 95 lives. 

Recorded information (see Table 4.1-1 Pierce County Avalanches of Record) shows the more 

recent avalanches in Pierce County that resulted in fatalities. 

Table 4.1-1 Pierce County Fatal Avalanches of Record4 

DATE LOCA TION  FATALI TY/CASUALTY  
05/30/2014 Mt. Rainier 6 fatalities 

06/06/2010 Mt. Rainier ï Ingraham  1 fatality 

12/18/2007 Mount Rainer - Edith Creek Basin 1 fatality 

05/02/2007 Crystal Mountain 1 fatality 
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02/24/2007 Mount Rainier, Park Place near Crystal Mountain 1 fatality 

10/24/2004 Mount Rainier ï Ingraham Glacier 1 fatality 

06/13/2004 Mount. Rainier ï Liberty Ridge 2 fatalities 

01/16/2000 Crystal Mountain 1 fatality 

06/11/1998 Mount Rainier 1 fatality, several injured 

1992 Mount Rainier 2 fatalities 

1988  Mount Rainier 3 fatalities 

06/21/1981 Mount Rainier ï Ingraham Glacier 11 fatalities, serac collapse5 

1958 Silver Creek 1 fatality 

Recurrence Rate 

The recurrence rate for avalanches in Pierce County is yearly. Most of those that will cause 

fatalities, injuries or other damage happen within Mount Rainier National Park. There is some 

potential for slides to happen in the areas around Crystal Mountain. Outside of these two areas, 

Pierce County does not have roads that are open into avalanche terrain during the winter. As 

such, the potential for impact to a developed area or major road is extremely limited. Skiers, 

snowmobilers, snowshoers, climbers and other back country travelers, or those who access the 

roads which are closed in the winter will continue to be the individuals involved in avalanche 

incidents in the future. This is based on information from past avalanche occurrences, and a 

review of Pierce County topography and road infrastructure. 

Impacts 

Health and Safety of Persons in the Affected Area at the Time of the Incident  

The impacts include the injury and possible death to persons in the affected area. Death may 

result from suffocation or traumatic injury. Injury may result either from impact with objects in 

the avalanche path, tumbling, or burial in the snow for a period of time. Those who survive the 

initial slide could suffer mental impairment from oxygen deprivation, hypothermia and/or 

frostbite prior to being rescued.  There should be little, if any, long term effects to anyone not 

directly impacted by the avalanche. 

Health and Safety of Personnel Responding to the Incident  

The impacts to response personnel include the possibility of secondary avalanches in the 

response area causing injury or death, as well as cold weather injuries like hypothermia and 

frostbite. 

Continuity of Operations and Delivery of Services 

Due to the very limited nature of avalanches in Pierce County there should be no impact to the 

continuity of operations for any jurisdiction within the County. 

Roads impacted by the avalanche hazard within Pierce County are either within Mount Rainier 

National Park or closed during the majority of the avalanche season. None of those impacted 

roads affect the delivery of services to citizens of the County. Other infrastructure is not affected 

by the threat of avalanches.
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Property, Facilities, and Infrastructure 

Due to the very limited nature of avalanches in Pierce County, and the closure of roads in the 

high avalanche areas, there should be no impact to the property, facilities and infrastructure of 

any jurisdiction within Pierce County. 

The Environment 

Most avalanches follow the same paths that they have in the past, beginning high on mountain 

sides and descending slopes, frequently funneling into gullies. Impacts to the environment 

include damage to hillsides, an increase in erosion potential, death and injury to local animals, 

and in some case the actual destruction of forested areas. 

Economic and Financial Condition 

Economically, avalanches in Pierce County may impact logging revenues, by either downing 

trees and/or damaging or closing roads that lead to logging areas on Crystal Mountain or by 

damaging facilities at the Crystal Mountain Ski Resort. While this may impact individual 

businesses for a short period of time, avalanches should not cause a major economic impact to 

any jurisdiction within Pierce County. 

Public Confidence in the Jurisdictionôs Governance 

Due to the prevention of damage from avalanches either by control activities at the ski resorts or 

by the closing of roads, there should be no major avalanche impacts on citizens of Pierce County.  

The result is that public confidence in the governance of the County and other jurisdictions 

within it should not be dampened by the occasional avalanche injury or fatality due to the person 

being in the wrong place at the wrong time. These are all due to individual choice: the choice to 

climb, ski, snowmobile or snowshoe in areas that have an avalanche potential.
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Geological   
Earthquake  4.2G  

Identification Description 

Definition6 

An earthquake is what happens when two blocks of the earth suddenly slip past one another. 

The surface where they slip is called the fault  or fault pl ane. The location below the earthôs 

surface where the earthquake starts is called the hypocenter, and the location directly above it on 

the surface of the earth is called the epicenter. 

Sometimes an earthquake has foreshocks. These are smaller earthquakes that happen in the same 

place as the larger earthquake that follows. Scientists canôt tell that an earthquake is a foreshock 

until the larger earthquake happens. The largest, main earthquake is called the mainshock. 

Mainshocks always have aftershocks that follow. These are smaller earthquakes that occur 

afterwards in the same place as the mainshock. Depending on the size of the mainshock, 

aftershocks can continue for weeks, months, and even years after the mainshock! 

Figure 4.2-1What is an Earthquake?7 

 

Types8 

Washington is situated at the collisional boundary of two primary tectonic plates. The boundary 

where these two plates converge, the Cascadia Subduction Zone, lies approximately 50 miles 

offshore and extends from the middle of Vancouver Island in British Columbia to northern 

California. As it collides with North America, the Juan de Fuca plate slides (or subducts) beneath 

the continent and sinks into the earthôs mantle. The collision of the Juan de Fuca and North 

American Plates produces the three main types of earthquakes discussed below and illustrated in 
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Figure 4.2.-2 A fourth type of earthquake not covered in detail here is produced by the 

movement of magma inside a volcano. Such as those happening at Mt. St. Helens. 

Figure 4.2-2 Types of Earthquakes9 

 

Deep Earthquakes (Benioff Zone) 

Intraplate, or Benioff Zone earthquakes in the Pacific Northwest are commonly referred to as 

deep earthquakes. They are capable of magnitudes 6.0 ï 7.5, they typically occur between 

approximately 15 to 60 miles in depth and are within the subducting Juan de Fuca (oceanic) 

Plate. Most of the ones that impact Pierce County occur near or in an area where the Juan de 

Fuca Plate bends slightly as it slips beneath the North American (continental) Plate. These deep 

events typically have few, if any aftershocks. Deep earthquakes are the most frequent large 

events that strike Pierce County. The Nisqually earthquake is the most recent example that 

impacted Pierce County. 

Crustal Fault Earthquakes 

Shallow crustal earthquakes occur primarily in western Washington, the northeastern flanks of 

the Cascade Range, and in the Columbia Plateau. These earthquakes are associated with 

movement on a fault. These earthquakes occur primarily at depths of 20 miles or less. Since 

1992, there is rapidly accumulating evidence that large crustal earthquakes occur on the Seattle 
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Fault in areas of high population. Active faults in the greater Pierce county area include Tacoma, 

Seattle, and the Rattlesnake Mountain Fault zone are capable of magnitudes 6.0 ï 7.5 (Map 4.2-

1). In Pierce County there is ongoing research to understand the history and threat posed by the 

Tacoma Fault.10  As research continues, developing information on the nature of the risk from the 

Tacoma Fault will have a significant effect on hazard assessments for Pierce County. 

Map 4.2-1 Pierce County Earthquake Sources: Active Faults (Czajkowki and Bowman, 2014)11 

 

Cascadia Subduction Zone Earthquakes 

The Cascadia Subduction Zone (CSZ) "megathrust" fault is a 1,000 km long dipping fault that 

stretches from Northern Vancouver Island to Cape Mendocino California. It separates the Juan 

de Fuca and North America plates. The Juan de Fuca plate moves toward, and eventually is 

shoved beneath, the continent (North American plate). Cascadia Subduction zone (interplate) 

earthquakes occur less frequently than intraplate (deep) events, but probably more frequently 

than large crustal earthquakes. Great Subduction Zone earthquakes are the largest earthquakes in 

the world and are the only source zones that can produce earthquakes greater than M8.5. The 

CSZ has produced magnitude 9.0 or greater earthquakes in the past, and undoubtedly will in the 

future. The last known megathrust earthquake in the northwest was in January 1700, just over 

300 years ago. Geological evidence indicates that such great earthquakes have occurred at least 

seven times in the last 3,500 years, a return interval of 400 to 600 years. To learn more about the 

history of the Cascadia Subduction Zone and the science that led to the discovery of it, delve 

into land level changes and turbidites created by the CSZ earthquakes. For more about the 

https://pnsn.org/outreach/earthquakesources/csz/landlevelchange
https://pnsn.org/outreach/earthquakesources/CSZ/turbiditeevidence
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Cascadia Subduction Zone, visit the USGS webpage discussing this topic. Because Cascadia 

earthquakes have a very large source (the fault could rupture along its entire length from 

Vancouver Island to northern California) the ground motion may last for three-six minutes in 

Pierce County and be of lower frequency than motions from earthquakes like the Nisqually 

(February 28, 2001). These long periods of sustained ground motion, especially when combined 

with long period waves and soft soils, may be more damaging to large structures such as the 

Tacoma Narrows Bridge. Ground motion can be especially damaging to large buildings with 

complex designs, and also to many smaller buildings and homes. 

Secondary hazards: 

¶ Liquefaction - Soft soils or human-made fills can subside or experience liquefaction or 

lateral spreading in an earthquake. Liquefaction commonly causes lack of support for 

structures located on the liquefiable soils. Earthquake shaking can cause ground failures, 

ground cracking or boils from layers of sand sometimes located a number of meters under 

the surface. Lateral spreading is in fact a landslide that occurs on very shallow slopes due 

to the liquefiable nature of the soil. Noteworthy liquefaction took place in Puyallup 

during the 1949 earthquake and there were examples of it in both the 1965 and 2001 

earthquakes. Liquefaction is directly related to the level of soil saturation combined with 

layers of sand. The sands that failed in Pierce County in many cases were sand deposits 

from Mount Rainier lahars (Map 4.2-6 Liquefaction in the Puget Sound Basin.) 

¶ Landslides, Avalanches, Mudflows - These can be triggered on steep slopes. Earthquakes 

have caused large and disastrous landslides, including debris flows from volcanoes. Loss 

of strength in sensitive, clay-rich soils can also cause landslides and other ground 

failures; see the Landslide and Volcanic Hazard Chapters of the Pierce County HIRA. 

¶ Dam Failure - This is also a possibility during an earthquake. Likely causes are either a 

fracture of the retention wall or the failure of the soils under the structure. The 

Department of Ecologyôs inventory of dams lists 56 dams in Pierce County that, at peak 

storage, hold over ten acre-feet of water. This includes Mud Mountain Dam on the 

Pierce/King County border. In addition, Howard Hanson Dam on the Green River in 

King County could impact portions of Pierce County if it had a catastrophic collapse. 

¶ Levee Failure - Levees in their role as a flood control feature exist to protect the land and 

the facilities on it from flood waters. Being largely built on liquefiable valley soils, 

damage to the levees is a real possibil ity. If an earthquake with resulting damage to 

levees happens during flood season, extensive flooding could occur before the levees 

were repaired. The real threat here is not to the levees themselves but if the river floods 

before the levee damage can be corrected the resulting threat is to the population, 

facilities and infrastructure situated behind those levees. 

o Tsunamis and Seiches - Vertical ground displacement, co-seismic subsidence, or 

earthquake induced landslides can all cause tsunamis and seiches; see Tsunami Hazard 

Chapter of the HIRA.12 

o Fires - Fire following earthquake (FFE) scenarios are not fully yet up to the standards that 

can be used by city authorities for decision making. Limited structural analyses of 

https://earthquake.usgs.gov/data/crust/cascadia.php
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individual buildings under FFE scenarios have been completed. Results show that the 

drift demand on the building frame increases during post-earthquake fires. Causes of FFE 

ñignitions and the consequent conflagrations can be listed as follows: 

Á Natural gas, as a flammable fuel, can be the cause of 20-50 percent of the total post-

earthquake fire ignitions (SSC, 2002). 

Á Local fire ignitions can spread through vegetation and inadequate building separation. 

Á Chaos following an earthquake, blocked transportation or communications, and 

reduced water supplies lower response time of the firefighters. Following an 

earthquake, firefighters also have to respond to structural collapses and medical 

emergencies. 

Á Tall buildings would also be at risk and the presence of a sprinkler system does not 

guarantee fire prevention after an earthquake (Taylor, 2003): 

¶ Higher occupancy load, limited exit ways, increased escape path length and a high 

level of reliance on active fire-fighting measures put tall buildings at a high risk of 

damage due to FFE. 

¶ In tall buildings, if the active firefighting system does not activate, fire can spread 

fast. 

¶ Building occupants may be at higher risk of loss of life, as potential damage to 

passive and active fire protections, possible damage to exit ways or obstacles on 

the way and delayed response of firefighters. 

¶ It is, in general, harder to have an effective fire intervention in a tall building 

because of inaccessibility to reach inside the building, especially upper floors.  

¶ Wind forces at upper floors, and potential natural air movement, can cause fire 

and smoke movement and fire spread. For example, there were fatalities in the 

Las Vegas MGM fire due to smoke inhalation at floors above the fire location. 

Vertical fire spread is also possible through exterior façade (such as the First 

Interstate Bank in Los Angeles). 

¶ Compartmentation is important in controlling the fire. Damage to walls and 

partitions can cause loss of integrity of fire separations, which leads to spread of 

fire.ò13 
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Profile  

Location and Extent 

Earthquakes directly and indirectly affect all of Pierce County. Two measurements that describe 

the size of an earthquake are intensity (a measure of the degree of earthquake shaking at a given 

locale based on the amount of damage) and magnitude (estimates the amount of energy released 

at the source of the earthquake).14 

To illustrate the earthquake risk in the County and region, Figure 4.2-1, on page 3, shows the 

location of the various types of earthquakes that affect the Pacific Northwest. Map EQ-1 shows 

the major faults in the Puget Sound. Map 4.2-5 shows the seismic hazard areas throughout Pierce 

County as defined by areas of liquefiable soils. For more information see the Washington 

Department of Natural Resources Seismic Scenarios Catalog.15 

Pierce County could experience earthquakes from all three sources (subduction zone, crustal 

fault, and deep earthquakes) and therefore the entire region is at risk to the earthquake hazards 

described in this chapter. Light Detection and Ranging (LIDAR) mapping ñuses light in the form 

of a pulsed laser to measure ranges (variable distances) to the Earth.ò16 New data (such as lidar, 

geologic mapping, geophysical studies, and paleoseismology) help scientists to better understand 

earthquake sources. 

Map 4.2-2 Seattle and Tacoma Fault Segments 

 

The Modified Mercalli Intensity (MMI) Scale describes the observed effects of ground shaking 

at each corresponding shaking intensity level, designated by Roman Numerals. This scale is used 

for estimating the intensity of shaking for different earthquake scenarios and can be generated 

after a major earthquake to show where the shaking was the strongest.  






































































































































































































































































































































































































































































































































































































































































